ABSTRACT
A perennial problem for the structural biologist is the presentation of three-dimensional data in a two-dimensional format. A number of solutions to this problem exist, including stereograms, photorealistic graphics and various simplified representations. Of these simplified representations, the protein topology cartoon provides a powerful way of presenting the relative arrangements of secondary structure elements (SSEs) and sequence-based features within a two-dimensional approximation of protein structure (Levitt and Chothia, 1976) . Topology cartoons are commonly used in comparisons between structurallyrelated proteins.
A number of programs are available which can take atomic coodinate data input and produce some sort of diagrammatic representation of the topology. The level of detail produced by HERA (Hutchinson and Thornton, 1990 ) (also included in PROMOTIF; http: //www.biochem.ucl.ac.uk/∼gail/promotif/promotif.html; Hutchinson and Thornton, 1996) is excellent for those investigating topology, but is too complex for clear presentation in a paper and cannot be interactively modified, making side-by-side comparison of two structures very difficult. The TOPS server (Westhead et al., 1999, http://www.tops.leeds.ac.uk/) automatically generates topology cartoons from coordinate data in a style suitable Fig. 1 . Screen-shot of TopDraw. The panel (left) contains a selection of drawing options, where the user selects the secondary structure element or line-type required, and a set of drawing attributes for these objects. The canvas (right) shows a typical topology cartoon (modified from a figure in Bond et al. (2001) ). See supplementary data for colour figure. for the analysis of fold conservation and comparison. The java-based presentation allows editing and printing, but the style of TOPS cartoons (a 'parallel' view, looking C.S.Bond along SSEs) is not always well suited to the role used by structural biologists (a perpendicular view, looking side-on to SSEs).
In preparing publications, it became clear that there is no straightforward means of translating HERA or TOPS cartoons into this typical representation. After resorting to a generic drawing program to laboriously put together such diagrams, and being repeatedly asked which software had been used, TopDraw was written to facilitate the production, in minutes, of topology diagrams in a style and format suitable for publication.
TopDraw is implemented in TCL/Tk (Tool command language/Toolkit; http://www.tcl.tk/), an open source development tool which runs under most Unix variants, MacOS and Windows operating systems. On starting TopDraw, the user will see a window (Figure 1) which is automatically scaled to fill the screen. In order to sketch a topology cartoon, the user selects an object from the panel at the left of the screen. The user can then choose attributes for the object, such as line colour, width and fill colour. The object is placed on the canvas by clicking with the left mouse button, the position being restricted to a grid to allow appropriate positioning of adjacent elements. For text objects there is no such restriction. If the 'delete' button is selected, a mouse-click on an object causes its deletion. The middle or right mouse buttons can be used to drag a previously placed object (or all objects) to a new position.
A sketch can be saved to be read in again for subsequent editing, or finally written to a PostScript file which is of suitable quality for inclusion in publications.
In summary, TopDraw provides a free, simple, fast means of representing protein topology from information derived from other sources in a consistent manner for publication.
SUPPLEMENTARY DATA
For Supplementary data, please refer to Bioinformatics online.
